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(54)  Surgical suture device

(57) A medical instrument (2), such as a surgical de-
vice for manipulating and placing a tissue suture and
methods of using the same is disclosed. The device com-
prises ahandle (4), a hollow shaft (12) removably coupled
to the handle assembly and a stylet (14) extending within
the hollow shaft and longitudinally slideable therein. Pref-
erably, the stylet is not rotationally moveable relative to
the shaft. The stylet may be moved between a first posi-
tion wherein a grasping member formed on the stylet is
retracted into a distal end portion of the shaft and a sec-
ond position wherein the grasping member extends dis-
tally beyond the distal end portion of the shaft. Distal

Fig. 1

34 ;\;__[32 8 /-2

movement of an actuation member (32) on the handle
correspondingly moves the stylet to the extended posi-
tion and movement of the actuation memberto a proximal
position on the handle correspondingly moves the stylet
to the retracted position. Lateral movement of the actu-
ation member on the handle does not impart rotational
movement of the stylet relative to the shaft dueto aactu-
atable unit (40) form of a hollow cylindrical member (42)
and a hollow rod (46 disposed inside th cylindrical mem-
ber, te stylet ecored on rod and thetrigger secured on the
cylindrical member, the hollow cylindrical member rtatabl
with the trigger about the hollow rod.
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Description
Technical Field

[0001] The present invention relates generally to a
medical instrument and more particularly, to a surgical
device for manipulating a tissue suture and methods of
using the same.

[0002] There are a variety of surgical procedures in
which it is desirable to place and manipulate sutures in
tissues, membranes or in a graft. One particular situation
in which suture placement is desired or necessary arises
in endoscopic, arthroscopic, laparoscopic and other sur-
gical procedures, including but not limited to a hernia
repair, in which sutures are introduced in the interior of
the body. Oftentimes, sutures must be positioned in dif-
ficultto reach orientations or tissue sites in the body which
may possibly result in restrictions on the shape, size and
number of the tool(s) used to perform a suture placement
procedure and/or lead to an increased complexity and
duration of the particular procedure. Therefore, it is de-
sirable to provide a manually operated surgical instru-
ment to access a target tissue location and accurately
manipulate and place one or more sutures therein, while
minimizing factors such as cost, tissue trauma, user fa-
tigue and/or handling difficulties.

Summary

[0003] A medicalinstrumentfor manipulating and plac-
ing a suture in body tissue is disclosed. In one example,
the instrument includes a handle assembly comprising
an elongated housing defining an interior chamber and
a longitudinal slot formed in the housing. The longitudinal
slot has a proximal end and a distal end. At least one
lateral slot is also formed in the housing. An actuation
member is moveable in the longitudinal slot between a
proximal position and a distal position and moveable in
the at least one lateral slot between a first lateral position
and a second lateral position. The instrument further pref-
erably comprises a hollow shaft having a distal end por-
tion and a proximal end portion removably coupled to the
handle assembly, and a longitudinal axis extending be-
tween the proximal and distal end portions of the shaft.
A stylet extends within the hollow shaft and is longitudi-
nally slideable therein, and preferably, the stylet is not
rotationally moveable relative to the shaft axis. The stylet
has a distal end portion with a grasping member config-
ured for engagement with a suture and a proximal end
portion extending at least partially into the handle interior
chamber. The stylet is moveable between a first position
wherein the grasping member is retracted into the distal
end portion of the shaft and a second position wherein
the grasping member extends distally beyond the distal
end portion of the shaft. Movement of the actuation mem-
ber to the distal position within the longitudinal slot cor-
respondingly moves the stylet to the extended position
and movement of the actuation member to the proximal
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position within the longitudinal slot correspondingly
moves the stylet to the retracted position. Preferably,
movement between the first and second lateral positions
does notimpart rotational movement of the stylet relative
to the shaft.

[0004] In another example, a method for using an ap-
paratus to manipulate and place an object in a bodily
tissue is disclosed. In one example, the object is a tissue
suture, and the method preferably utilizes an apparatus
having a handle assembly comprising an elongated
housing defining an interior chamber and a longitudinal
slot formed in the housing. The longitudinal slot has a
proximal end and a distal end and at least one lateral slot
formed in the housing. An actuation member is moveable
in the longitudinal slot between a proximal position and
a distal position and is also moveable in the at least one
lateral slot between a first lateral position and a second
lateral position. A hollow shaft having a distal end portion
and a proximal end portion is removably coupled to the
handle assembly and has a longitudinal axis extending
between the proximal and distal end portions of the shaft.
A stylet extends within the hollow shaft and is longitudi-
nally slideable therein, and preferably, the stylet is not
rotationally moveable relative to the shaft axis. The stylet
has a distal end portion with a grasping member config-
ured for engagement with a suture and a proximal end
portion, wherein the actuation member is configured im-
part proximal and distal longitudinal movement of the
stylet relative to the shaft. The stylet has a first position
wherein the grasping member is retracted into the distal
end portion of the shaft and a second position wherein
the grasping member extends distally beyond the distal
end portion of the shaft.

[0005] Inone example, the method of using the exem-
plary apparatus comprises the steps of penetrating a
bodily tissue with the apparatus when the stylet is in the
retracted position, moving the actuation member distally
within the longitudinal slotto move the stylet to the second
distally extended position while rotational movement of
the stylet relative to the hollow shaft is prevented, ma-
nipulating a suture with the grasping member at the distal
end portion of the stylet and withdrawing the apparatus
from the bodily tissue.

Brief Description of the Drawings
[0006]

Figure 1 is a side view of one example of a surgical
device for manipulating a suture with a stylet in an
extended position.

Figure 1A is a side view of another example of a
surgical device for manipulating a suture with a stylet
in a retracted position and a suture retained at the
distal end.

Figure 2 is a side view of another example of a sur-
gical device for manipulating a suture with a curved
stylet.
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Figure 3 is a side cross-sectional view of one exam-
ple of the handle portion of a surgical device with the
thumb trigger in the distal position.

Figure 3A is a partial perspective view of the handle
portion shown in Figure 3.

Figure 4 is a side cross-sectional view of the device
of Figure 3 with the thumb trigger retracted to a prox-
imal position.

Figure 5 is a perspective view of the distal portion of
a surgical device with the stylet extended out of the
distal end of the shaft.

Figure 6 is a partial side cross-sectional view of the
surgical device of Figure 5 with the stylet retracted
into the distal end of the shaft and retaining a suture
therein.

Detailed Description

[0007] The examples and embodiments described be-
low are primarily in connection with a medical instrument,
such as a surgical device for manipulating an object, in-
cluding but not limited to a tissue suture and methods of
using the same, however, the described device may also
be usedin connection with a range of medical procedures
and methods where necessary or desirable as will be
appreciated by one of skill in the art.

Figure 1 illustrates one example of a medical instrument,
such as a surgical device shown generally at 2. The de-
vice includes a handle 4 having a proximal end portion
6 and a distal end portion 8. The handle 4 may be con-
structed from various materials including thermoplastic
and/or polymeric materials such as acrylonitrile butadi-
ene styrene (ABS) polymer. A suture assembly 10 is cou-
pled to the distal end portion 8 of the handle 4. As shown
in Figures 5 and 6, the suture assembly 10 preferably
comprises an outer hollow shaft 12 and an inner actuat-
able stylet 14 that extends longitudinally within the hollow
shaft 12. The shaft 12 and the stylet 14 may be formed
from a variety of materials, including, but not limited to
stainless steel.

[0008] In one example, the shaft 12 preferably com-
prises a hollow cannula that may be straight or curved
shown in Figures 1 and 2, respectively, and having a
generally circular cross section, although a variety of siz-
es, shapes and cross-sectional configurations of the
shaft 12 may also be used as necessary or desired, de-
pending on the particular intended use of the instrument,
the tissue site being accessed, the target suture place-
ment location and/or the procedure being performed. For
example, the shaft 12 may be flared, such that it has a
larger cross-section or outer diameter at the shaft prox-
imal end 16 where the shaft is mounted on or otherwise
secured to the handle 4. As shown in exemplary Figures
1, 3 and 4, a portion of the shaft 12 may be captured by
a flare fitting 18 to secure the suture assembly 10 at the
handle distal end 8. Alternatively, the shaft 12 may be
mounted or secured to the handle 4 by various other ac-
ceptable methods including adhesive, bonding, welding
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and/or one or more fasteners. In one non-limiting exam-
ple, the shaft 12 may have a length of about 15 cm and
an outer cross-sectional diameter of about 2.75 mm. Of
course, if the shaft 12 is flared, the cross-sectional di-
mensions may vary along the length of the shaft. It is
contemplated that the shaft 12 is removably secured to
the handle 4 so that it can be detached and replaced with
a shaft having alternate configurations and/or dimen-
sions. While the outer hollow shaft 12 may terminate at
or near the point at which it is secured to the handle 4,
the inner actuatable stylet 14 may extend farther into the
handle interior 20, where itmay be mounted or removably
secured therein as described in further detail below.
[0009] The stylet 14, having a proximal end portion 22
and a distal end portion 24, is disposed coaxially within
the hollow shaft 12. As Figures 5 and 6 show, the stylet
14 may be a generally solid wire rod or elongated struc-
ture that is longitudinally slideable within the shaft 12. In
one example, the distal end 24 of the stylet is preferably
configured to allow it to pierce, puncture or be pushed or
pulled though one or more membrane, graft and tissue
layers or perforations formed therein. For example, the
stylet 14 preferably terminates in a sharpened tip 26 and
includes a recessed "hook" or suture grasping member
28 formed in the stylet 14 located just proximal to the
sharpened tip 26. This suture grasping member 28 is
preferably configured to snag, grasp and retain a suture
30 therein and facilitate manipulation of the suture 30
during use of the instrument.

[0010] As furtherillustratedin Figures 3 and 4, the han-
dle 4 preferably includes a mechanism that can be man-
ually actuated by the user, which facilitates longitudinal
movement of the stylet 14 relative to the shaft 12. In one
example, such a mechanism includes a thumb-actuated
slideable trigger 32, although, other mechanisms may
also be used for sliding the stylet within the shaft, such
as aknob, lever, rolling wheel or ball, button, slide, switch,
and the like. In one example, the stylet 14 is moveable
between a distally extended position as illustrated in Fig-
ure 5 and a proximally retracted position as illustrated in
Figure 6. Preferably, mechanisms within the handle in-
terior 20 (which are discussed in further detail below)
bias or urge the stylet 14 in the retracted position.
[0011] In the extended position, the suture grasping
portion 28 extends distally beyond the distal end 17 of
the shaft, while in the retracted position, the suture grasp-
ing portion 28 is preferably withdrawn inside the distal
end 17 of the shaft. Yet, as shownin Figure 6, even when
the stylet 14 is in the retracted position, the sharpened
tip 26 of the stylet 14 still preferably protrudes or extends
beyond the distal end 17 of the shaft. In this way, the
sharpened tip 26 helps the suture assembly 10 to be
passed freely through tissue when the stylet 14 is in the
retracted position, while the suture grasping portion 28
is covered by the outer hollow shaft 12 and thus prevent-
ing the suture grasping portion 28 from snagging or in-
advertently tearing the tissue as the suture assembly 10
is passed therethrough.
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[0012] Turning back to Figures 3 and 4, details of one
example of the handle assembly 4 is illustrated. As pre-
viously mentioned, the handle 4 includes a user-actuated
mechanism that facilitates movement of the stylet 14 rel-
ative to the shaft 12. Preferably, the mechanism includes
a thumb-actuated trigger 32 that slides within in a gen-
erally longitudinal slot 34 or channel that is formed in the
handle 4 as shown in Figures 1, 1A and 2. When the
trigger 32 is moved in a forward or distal direction, this
causes the stylet 14 to also move distally to extend the
suture grasping portion 28 at least partially out of the
distal end 17 of the shaft as shown in Figures 1, 2 and
5. When the trigger 32 is moved back though the longi-
tudinal slot 34 towards the user in a proximal direction
as shown in Figure 1A, the stylet 14 is retracted back into
the shaft 12. The trigger 32 can also preferably be moved
laterally or "side-to-side" relative to the handle 4 in one
or more lateral slots 36, 38 as shown in Figures 1-2. The
lateral slots 36, 38 may be located at the proximal-most
and distal-most (or both) ends of the longitudinal slot 34.
The lateral slots 36, 38 may be generally straight chan-
nels formed at approximately 90 degree angles from the
proximal and distal ends of the longitudinal slot 34, or
alternatively, the lateral slots 36, 38 may be angled,
curved or otherwise arranged in different configurations
that would also allow for the thumb-actuated trigger 32
to move out of the longitudinal slot 34 and into one of the
lateral slots in order to secure or lock the stylet 14 in a
particular position relative to the shaft 12.

[0013] Forexample, althoughthe stylet 14 is preferably
biased in the retracted position, it may be desirable to
lock or at least temporarily secure the stylet 14 in the
retracted position. This may be accomplished by moving
the trigger 32 laterally within the proximally located lateral
slot 36 when the stylet 14 is in the fully retracted position
and the trigger 32 in its proximal-most position within the
longitudinal slot 34 formed on the handle 4. When the
trigger 32 has been moved into the lateral slot 36, the
user can relax his grip upon the handle 4 and even re-
lease his thumb from the trigger 32 and the stylet 14 will
remainlocked in the retracted position to prevent unwant-
ed distal movement of the stylet. This may be desirable,
for example, when a suture 30 has been grasped by por-
tion 28 during a particular procedure and the user wants
to ensure retention of the suture 30 in portion 28 during
passage of the suture assembly 10 through tissue and/or
when the user wants to release or relax his grip upon the
handle 4 or trigger 32 during use but would like to prevent
unintentional longitudinal movement of the stylet 14 with-
in the shaft 12.

[0014] Likewise, it may also be desirable tolock or tem-
porarily secure the stylet 14 in the distal or extended po-
sition, where at least a portion of the distal end 24 of the
stylet is exposed and extended beyond the distal end 17
of the shaft as Figure 5 illustrates. Preferably, the suture
grasping portion 28 located at the distal end 24 of the
stylet is extended out of the shaft 12 when the thumb
actuated trigger 32 is moved forward to its distal-most
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position in the longitudinal slot 34 in the handle. At this
position, the trigger 32 may be moved laterally into the
distally located lateral slot 38 as shown in Figure 3 to lock
the stylet 14 in this extended position. This may be de-
sirable, forexample, during a portion of a procedure when
the suture assembly 10 has been inserted through a tar-
get tissue location or perforation therein and the user is
trying to manipulate the device 12 and grasp a suture 30
within grasping portion 28 of the stylet. By locking the
stylet 14 in the extended position, the grasping portion
28 remains exposed beyond the shaft distal end 17 and
is capable of grasping or snagging a suture 30 without
the user having to retain his thumb grip on the trigger 32
and manually keep the trigger pushed forward to keep
the stylet 14 extended until the suture 30 has been lo-
cated and grasped. In other words, the user’s thumb can
be freed from having to engage the thumb trigger 32 and
maintain a forward (distal) pushing force thereon. This
may have several advantages including, but not limited
to, reducing user fatigue, preventing potential slippage
or lost grip on the trigger and unwanted or premature
retraction of the stylet during the course of a particular
procedure.

[0015] Itcanbe seeninFigures 3 and 4 that the thumb-
actuated trigger 32 is part of or is engageable with, an
actuatable unit 40. The actuatable unit 40 is, in one ex-
ample, longitudinally translatable within the handle inte-
rior 20 in order to control proximal and distal movement
of the stylet 14. In one example, the thumb actuated trig-
ger 32 is secured to, engaged with and/or integrally
formed with, a generally hollow cylindrical member 42
that is located within the handle 20. More specifically, a
narrowed neck portion 44 extends from the underside of
the thumb trigger 32, through the lateral slots 36, 38
and/or longitudinal slot 34 formed in the handle 4, and
engages the cylindrical member 42 within the interior of
the handle 20. An elongated hollow rod 46 extends
through the cylindrical member 42, and the proximal end
portion 22 of the stylet extends into the handle interior
20 where the stylet 14 is preferably removably secured
to and/or within the hollow rod 46. Together, the cylindri-
cal member 42 and the elongated rod 46 (and the prox-
imal end of the stylet 22 secured to the rod) form an ac-
tuatable unit40 that can be moved longitudinally between
a proximal and distal position within the handle interior
20 by movement of the thumb trigger 32 located on the
outside of the handle 4 to accurately control the position
of the stylet 14 relative to the shaft 12. In other words,
distal movement of the thumb trigger 32 facilitates distal
movement of the actuatable unit 40 within the handle
causing the stylet 14 to move to an extended position,
while proximal movement of the thumb trigger 32 facili-
tates proximal movement of the actuatable unit 40 within
the handle causing the stylet 14 to retract within the shaft
12.

[0016] As shown in Figures 3 and 4, a member is lo-
cated at or near the proximal and distal ends of the rod
and extends radially outwardly from the rod 46, thus pro-



7 EP 2 769 684 A2 8

viding a "stop" on each end of the rod. The members or
stops 48, 50 may be integrally formed with the rod 46 or,
alternatively, one or more of the stops 48, 50 may be
separately molded structures that are secured to the rod
such as by bonding, adhesive, one or more fasteners
and the like. The stops 48, 50 on each end of the rod 46
are preferably configured to engage with one or more
protrusions 52, 54 that extend radially inwardly from an
interior surface of the handle to prevent the rod 46 from
sliding longitudinally beyond the respective protrusions
52, 54. Thus, when the thumb trigger 32 is pushed for-
ward or distally by the user, the rod 46 also slides distally
within the handle until the stop 50 at the distal end of the
rod 46 abuts the distally located protrusions 54 within the
handle or until the thumb trigger 32 is moved to the distal-
most point in the longitudinal slot 34. The rod 46, having
the proximal end 22 of the stylet 14 mounted thereto, is
prevented from moving any further forward in the handle
interior 20 and, as such, the distal end 24 of the stylet 14
cannot be advanced any further forward out of the distal
end 17 of the shaft. Likewise, when the thumb trigger 32
is moved back or proximally towards the user, the rod 46
slides proximally within the handle interior 20 until the
stop 48 at the proximal end of the rod 46 abuts the prox-
imally located protrusions 52 within the handle interior
20 or until the thumb trigger 32 is moved to the proximal-
most point in the longitudinal slot 34. The rod 46 is thus
prevented from sliding any further backwards, thus sig-
naling the user that the stylet 14 is fully retracted within
the shaft 12.

[0017] Preferably, a biasing member, such as a spring
56, coaxially surrounds a portion of the proximal end 22
of the stylet where the stylet extends into the handle in-
terior 20. The spring 56 is preferably positioned in front
of the rod 46 so that the proximal end of the spring 56
abuts the distal stop 50 on the rod 46, while the distal
end of the spring 56 abuts a distal end portion of the
handle interior 20. In one example, the distal end of the
spring 56 may abut or extend into the flare fitting 18 where
the suture assembly 10 is mounted to the distal end 8 of
the handle 4. The spring 56 preferably biases or urges
the elongated rod 46 in a proximal direction within the
handle interior 20 in order to force the stylet 14 (which is
secured within and carried by the rod 46) in the retracted
position. Thus, when the spring 56 is in a relaxed (e.g.
an expanded state) as shown in Figure 4, the stylet is
biased rearwardly in the retracted position (and the
thumb trigger 32 urged to slide to the proximal-most po-
sition in the longitudinal slot 34) until the user manually
pushes the thumb trigger 32 forward (in a distal direction)
to extend the stylet 14 out of the shaft 12. When the user
pushes the thumb trigger 32 distally forward, the spring
56 is compressed as shown in Figure 3, so that in order
to keep the stylet 14 in the distally extended position, the
user must manually maintain forward pressure or force
upon the trigger 32 or, alternatively, slide the trigger 32
into the distally located lateral slot 38 to lock the stylet
14 in the extended position. If the thumb trigger 32 is not

10

15

20

25

30

35

40

45

50

55

moved into the distally located lateral slot 38 to lock the
stylet 14 in the extended position, release of the users
thumb would allow for the spring 56 to return to its relaxed
(expanded) position under the bias of the spring coil, thus
pushing the elongated rod 46 and thumb trigger 32 prox-
imally back towards the user so that the stylet 14 retracts
back into the distal end 17 of the shaft.

[0018] As shown in Figures 3 and 4, the cylindrical
member 42 may also be flanked on one or both of its
distal and/or proximal ends by additional biasing mem-
bers or springs 58, 60. The additional springs 58, 60 are
held in place between the proximal and distal ends of the
cylindrical member 42 and the proximal 48 and distal
stops 50 of the rod 46, respectively. In one example, the
additional biasing members 58, 60 help hold the cylindri-
cal member 42 in a relatively centrally located position
on the elongated rod 46 and also help to control any
longitudinal sliding of the cylindrical member 42 relative
to the rod 46 when the thumb trigger 32 is actuated by
the user. In other words, the additional biasing members
58, 60 still allow for movement of the cylindrical member
42 relative to the elongated rod 46, but prevent the cy-
lindrical member 42 from sliding loosely and freely in ei-
ther a forward (distal) or backwards (proximal) direction
within the handle interior 20 unless the user intentionally
supplies a pushing force upon the thumb trigger 32 to
initiate movement of the stylet 14 during a particular pro-
cedure.

[0019] The design of the handle 4, and in particular,
the actuatable unit 40 that is longitudinally translatable
within the handle interior 20 in order to control proximal
and distal movement of the stylet 14, is preferably con-
figured such that rotational movement of the stylet 14 is
substantially, if not entirely, prevented. In one example,
as shown in Figures 3, 3A and 4, one or both of stops 48
and/or 50 may have at least one channel or groove
formed therein. More particularly, stop 48 may include a
channel 49 formed therein, and similarly, stop 50 may
include a channel 51 formed therein. Preferably, one or
more corresponding surfaces that are formed in the han-
dle interior engage the channels 49, 51 to prevent rota-
tional movement of the actuatable unit40 and of the stylet
14.

[0020] More specifically, the handle may include one
or more raised surfaces that extend radially inwardly from
an interior surface of the handle. As illustrated in Figures
3, 3A and 4, a raised rail or track 53 slides within or oth-
erwise engages channel 49 near the proximal end 6 of
the handle 4. Likewise, a raised rail or track 55 slides
within or otherwise engages channel 51 near the distal
end 8 of the handle 4. Thus, when the thumb-actuated
trigger is moved in either a forward (distal) direction or a
rearward (proximal) direction by the user, thus moving
the actuatable unit 40 longitudinally within the handle in-
terior (and correspondingly moving the stylet 14 within
the shaft 12), the channels 49 and 51 slide longitudinally
over therespective rails 53 and 55. The interengagement
between the respective rail and channel surfaces, or, in
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other words, the raised rails extending into the corre-
sponding channels, prevents rotational or pivotal move-
ment of the actuatable unit within the handle interior. In
this way, the longitudinal movement of the actuatable
unit 40 (and of the stylet 14 carried by the actuatable unit
40) can be achieved by movement of the thumb-trigger
32, yet rotational movement of these structures is pre-
vented.

[0021] In one example, when the thumb-actuated trig-
ger 32 is moved into the lateral slots 36, 38 to lock the
stylet 14 in either the distally extended position or the
proximally retracted position, the stylet 14 preferably
does not rotate within the shaft 12 nor does it rotate rel-
ative to the device 2. In other words, the thumb trigger
32 can be moved both longitudinally as well as laterally
within the slots 34, 36 and 38 formed in the handle 4 to
control longitudinal movement of the stylet 14 and also
to lock the stylet in either an extended or retracted posi-
tion, but the stylet 14 preferably does not rotate, turn,
pivot, spin, swivel or the like within the shaft 12 or relative
to the longitudinal axis 62 of the device 2 and/or relative
to the shaft 12 despite movement of the thumb trigger 32
in any longitudinal and/or lateral direction.

[0022] As described above and as shown in Figures 5
and 6, the suture grasping portion 28 is formed in the
distal end portion 24 of the stylet, and prior to performing
a particular procedure, it may be desirable for the user
to make note of the particular location of the suture grasp-
ing portion 28 relative to the remainder of the device 2,
and in particular, relative to the shaft 12 and/or handle
4. For example, the user may observe whether the suture
grasping portion 28 is formed on a particular side of the
stylet 14 (and thus faces either left or right of center when
the user holds the handle 4 in a position where the thumb
trigger 32 is located directly on top of the handle 4) or
whether the suture grasping portion 28 is formed on the
top or bottom of the stylet 14 (and thus faces either up-
wards or downwards when the user holds the handle 4
in a position where the thumb trigger 32 is located directly
on top of the handle 4). In any event, the user can rec-
ognize the position of the suture grasping portion 28 rel-
ative to the device 2 in any number of ways as the user
sees fit, and in one particular example, the user may
make note of the position of the suture grasping portion
28 relative to the location of the thumb actuated trigger
32 on the handle 4.

[0023] When a particular procedure is initiated and the
suture assembly 10, including the suture grasping portion
28, is introduced into a patient’s body and is thus con-
cealed or hidden among the tissues or membranes, the
user can still be confident of the location of the suture
grasping portion 28 based on the position of the remain-
der of the device 2 that remains external to and is not
concealed by the body or tissues. Using the example
described above, the user may be confident of the loca-
tion of the suture grasping portion 28 as the user manip-
ulates the stylet 14 within the patient’s body by noting
the position of the thumb trigger 32 on the handle 4, for
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example, knowing that despite any longitudinal or lateral
movement of the thumb trigger 32, there has not been
any rotational movement of the stylet 14, and thus, no
rotational change in position of the suture grasping por-
tion 28 formed on the distal end 24 of the stylet. Any
rotational or pivotal movement of the stylet 14 and suture
grasping portion 28 that is desired by the user is prefer-
ably only accomplished by corresponding rotation or piv-
oting of the user’s wrist, arm or hand that is being used
to manipulate the device 2 during a given procedure.
[0024] While the preferred examples of the device 2
are described above, it is also contemplated that the de-
vice 2 described herein may be alternately configured
such that rotational movement of the stylet 14 (and of the
suture grasping portion 28 formed on the distal end there-
of) may be achieved by lateral movement of the thumb-
actuated trigger 32 (or by other suitable user-actuated
mechanisms) if necessary or desired.

[0025] The above-described device 2 may be used for
a variety of surgical procedures in accordance with the
following exemplary methods. One exemplary use may
include closure of a hernia repair, but one of skill will
understand that the device 2 may have a variety of other
uses in different procedures and in connection with dif-
ferent parts of the body. Manipulation of a suture 30 rel-
ative to a particular tissue, membrane, graft or a combi-
nation or multiple layers thereof, may be accomplished
with the device 2 in several ways. In one example, a
suture 30 may be pushed or pulled by the device 2 from
afirst side to a second side of a target tissue by grasping
a free end of one or more sutures 30 and pushing the
suture assembly 10 through the tissue or a perforation
therein and releasing the suture 30 on the opposite (dis-
tal) side of the tissue. Alternatively, the suture assembly
10 may be first inserted or passed though the tissue or
perforation therein, and then, the free end of the suture
30 grasped to allow the suture 30 to be pulled back though
the tissue and released on the proximal side.

[0026] Prior to using the device 2 for manipulating a
suture 30, the device 2 is preferably in a relaxed state
with the stylet 14 biased in the retracted position within
the shaft 12. In this position, the suture grasping portion
28 formed on the distal end portion 24 of the stylet is
retracted within the shaft distal end 17 while the sharp-
ened distal tip 26 remains exposed such that the tip 26
is extended beyond and located just distal to the distal
end 17 of the shaft. As such, the pointed distal tip 26
facilitates easy insertion through the target tissue or a
perforation therein, although, in the event that the tissue
perforation is pre-existing, it is not necessary that the
sharpened tip 26 of the stylet facilitate insertion through
the tissue and the shaft 12 can simply be inserted through
the tissue perforation.

[0027] By pushing the thumb-actuated trigger 32 for-
ward or towards the distal end portion 8 of the handle 4,
the stylet 14 is pushed distally, preferably so that at least
the suture grasping portion 28 clears the distal end 17 of
the shaft as Figure 5 illustrates. To keep the stylet 14 in
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the distally extended position, the user must either main-
tain forward pressure on the thumb trigger 32 or alterna-
tively, move the thumb trigger 32 into the distal lateral
slot 38 to lock the stylet 14 in the extended position where
the thumb trigger 32 can remain without manipulation or
pressure from the user’s thumb. With the stylet 14 in the
extended position beyond the distal end 17 of the shaft,
the suture grasping portion 28 is now exposed and avail-
able to grasp one or more sutures 30.

[0028] For example, the suture grasping portion 28
preferably includes a hook, a recessed channel, inden-
tation, lip, overhang, catch, clasp, bevel, aperture, de-
pression or similar structure that may be used to catch
or snag and at least temporarily hold or retain a portion
of a suture 30 or thread therein. As Figure 5 illustrates,
the suture grasping portion 28 includes a generally C-
shaped hook 64 and further preferably includes a re-
cessed portion 66 that is formed or carved into the distal
end 24 of the stylet, such that once a suture 30 has been
grasped by the distally located hook portion 64, the suture
30is encouraged to slide into and remain positioned with-
in the recess 66, even when the stylet 14 is in the ex-
tended position. In addition to the above-described con-
figuration, itis also contemplated that the suture grasping
portion 28 can be configured in a variety of ways that are
also suitable for grasping and retaining a suture 30 there-
in as would be appreciated by one of skill in the art.
[0029] Once one or more sutures 30 have been
grasped by the hook 64 and are retained therein, the user
can move the thumb trigger 32 out of the distally located
lateral slot 38 and back into the longitudinal slot 34 to
unlock the stylet 14 from the extended position, or, if the
stylet was not locked in position by the thumb trigger 32
in the distal lateral locking slot 38, the user can simply
release his thumb from the trigger 32. Release of the
trigger permits the spring 56 to move the elongated rod
46 (and stylet mounted therein) proximally so that the
stylet 14 returns to the retracted position. As the stylet
14 is drawn back into the hollow shaft 12, the suture
grasping portion 28 with a suture 30 held therein is also
retracted back into the shaft 12. As shown in Figure 6,
the suture 30 becomes trapped between the recessed
surface 66 of the suture-grasping portion 28 and the in-
terior surfaces of the shaft 12. The user may retract the
stylet 14 back into the shaft only partially so that at least
part of the suture grasping portion 28 is still extended
beyond the distal end 17 of the shaft, and, in this position,
the suture 30 may be held within the hook 64 but may
slide laterally or be repositioned within the recess 66.
Alternatively, the user may retract the stylet 14 fully so
that the entire suture grasping portion 28 having a suture
30 threaded there through is pulled all the way back into
the shaft 12 to secure and/or "trap" the suture 30 within
the shaft 12, as Figure 6 shows. In this position, the suture
30 preferably cannot be released from the suture grasp-
ing portion 28 and also cannot slide laterally within the
recess 66 because the suture 30 is tightly captured and
locked between the suture grasping portion 28 and the
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shaft 12.

[0030] In this retracted position, the device 2 is now
loaded with a suture 30 and can be pushed forward
through the target tissue and the suture released on the
far or opposite side of the tissue. For example, with the
suture assembly 10 having passed through the target
tissue and securely holding a suture 30, it may be desir-
able to release the suture 30 from the device 2 on the
opposite or distal side of the tissue. This may be accom-
plished by pushing the thumb trigger 32 distally to move
the stylet 14 from the retracted position to the extended
position. As the stylet 14 extends out of the distal end 17
of the shaft, the suture 30 can be released from the hook
64 on the opposite side of the tissue. Once released, the
suture 30 can remain there undisturbed, or can be further
manipulated, tied, or passed through additional target
tissues as so desired by the user. With the suture re-
leased from its grasp and placed in a target tissue loca-
tion, the stylet 14 may once again be retracted back into
the shaft 12 by proximal movement of the thumb trigger
32 and the suture assembly 10 removed from the tissue.
[0031] Alternatively, if the suture assembly 10 had
been passed through the target tissue prior to grasping
the suture 30, the device 2 may be manipulated by the
user to grasp and secure a suture within the suture grasp-
ing portion 28. Once the suture 30 is secured, the device
2 can be pulled back towards the user in a proximal di-
rection in order to pull the suture 30 through the tissue
where it can then be released on the proximal side. As
with the prior example, the suture 30 can remainin place
in this position undisturbed or it can be further manipu-
lated if necessary or desired by the user. With the suture
satisfactorily placed in position the suture assembly 10
may be removed from the tissue.

[0032] During a particular procedure, such as a hernia
repair, the device 2 may be used to repeat one or more
steps of the above-described method to place one or
more sutures 30 to close the perforated tissues, mem-
branes or grafts. The sutures 30 may be small gauge and
preferably are large gauge such as "0" gage, and may
be permanent, bio-absorbable, synthetic or comprised
of biological material.

[0033] Itis also contemplated that the handle 4 be con-
structed of separately molded components that are se-
cured together. More specifically, the handle 4 may be
constructed of similar or identical halves that are remov-
ably attachable to each other. As such, the handle por-
tions can be separated, giving access to the handle in-
terior 20. This allows the actuatable unit 40 and biasing
members 56, 58 and/or 60 to be selectively removed and
replaced as necessary or desired. In one example, this
may be advantageous because one or more of the
springs/biasing members 56, 58, 60 may be removed
and replaced with others having a different size, stiffness,
biasing force or the like, while also allowing the distal
portion of the device 2 (including the stylet 14 and/or hol-
low shaft 12) to be replaced with others of different
shapes or sizes, to accommodate different surgical pro-



13 EP 2 769 684 A2 14

cedures. In other words, the outer handle portions/halves
can remain the same (thus reducing manufacturing
costs, molds and/or materials) while other components
of the device 2 can be customizable by the user.
[0034] Throughout this specification, unless the con-
text requires otherwise, the words "comprise" and "in-
clude" and variations such as "comprising" and "includ-
ing" will be understood to imply the inclusion of an item
or group of items, but not the exclusion of any other item
or group items.

[0035] While various embodiments of the invention
have been described, it will be apparent to those of or-
dinary skill in the art that many more embodiments and
implementations are possible within the scope of the in-
vention. Furthermore, although various indications have
been given as to the scope of this invention, the invention
is not limited to any one of these but may reside in two
or more of these combined together.

Claims

1. A medical instrument for manipulating and placing a
suture in body tissue comprising:

a. a handle assembly comprising

i. an elongated housing defining an interior
chamber,

ii. a longitudinal slot formed in the housing,
the longitudinal slot having a proximal end
and a distal end,

ii. at least one lateral slot formed in the
housing,

iv. an actuation member moveable in the
longitudinal slot between a proximal posi-
tion and a distal position and moveable in
the at least one lateral slot between a first
lateral position and a second lateral posi-
tion,

b. a hollow shaft having a distal end portion and
aproximal end portion removably coupled to the
handle assembly, and a longitudinal axis ex-
tending between the proximal and distal end por-
tions of the shaft;

c. a stylet extending within the hollow shaft and
longitudinally slideable therein, wherein the
stylet is not rotationally moveable relative to the
shaft axis, the stylet having a distal end portion
with a grasping member configured for engage-
ment with a suture and a proximal end portion
extending at least partially into the handle inte-
rior chamber, the stylet having a first position
wherein the grasping member is retracted into
the distal end portion of the shaft and a second
position wherein the grasping member extends
distally beyond the distal end portion of the shaft;
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d. wherein movement of the actuation member
to the distal position within the longitudinal slot
correspondingly moves the stylet to the extend-
ed position and movement of the actuation
member to the proximal position within the lon-
gitudinal slot correspondingly moves the stylet
to the retracted position and wherein movement
between the first and second lateral positions
does notimpartrotational movement of the stylet
relative to the shaft.

The medical instrument of claim 1, wherein the ac-
tuation member is connected to a first member of
the handle assembly and the stylet is connected to
a second member of the handle assembly, said first
member configured to rotate about the shaft axis on
movement of the actuation member between first
and second lateral positions and to slide longitudi-
nally of the shaft axis on movement of the actuation
member between said proximal and distal lateral po-
sitions; said first member being constrained against
rotation about the shaft axis and being coupled with
the first member to slide longitudinally of the shaft
axis in response to movement of the actuation mem-
ber between said proximal and distal lateral posi-
tions, preferably wherein the second member is a
rod and the first member is coaxial with and extends
circumferentially around the second member, pref-
erably where relative longitudinal movement be-
tween the first and second members is limited by
stops and preferably where relative longitudinal
movement between the first and second members
is opposed by biasing means.

The medical instrument according to any of the pre-
ceding claims wherein the grasping member com-
prises at least one of a hook, catch, clasp, indenta-
tion, recess, depression, bevel, aperture and lip.

The medical instrument according to any of the pre-
ceding claims wherein the actuation member com-
prises at least one of a trigger, knob, lever, rolling
wheel, roller ball, button, slide and switch.

The medical instrument according to any of the pre-
ceding claims wherein the actuation member com-
prises a thumb-actuated slideable lever.

The medical instrument according to any of the pre-
ceding claims wherein the handle assembly com-
prises a first lateral slot and a second lateral slot
formed in the housing.

The medical instrument according to any of the pre-
ceding claims wherein the first lateral slot extends
from the proximal end of the longitudinal slot and the
second lateral slot extends from the distal end of the
longitudinal slot.
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The medical instrument according to any of the pre-
ceding claims wherein the handle assembly further
comprises at least one biasing member.

The medical instrument according to any of the pre-
ceding claims wherein the biasing member compris-
es a spring.

The medical instrument according to any of the pre-
ceding claims wherein the stylet is biased in the re-
tracted position by the biasing member.

The medical instrument according to any of the pre-
ceding claims wherein movement of the actuation
member into the first lateral slot locks the stylet in
the retracted position and movement of the actuation
member into the second lateral slot locks the stylet
in the extended position.

The medical instrument according to any of the pre-
ceding claims further comprising an actuatable unit
disposed within interior chamber, the actuation
member configured to engage the actuatable unit to
impart proximal and distal longitudinal movement of
the unit within the handle housing.

The medical instrument according to any of the pre-
ceding claims wherein the proximal end portion of
the stylet extends at least partially into the handle
interior chamber and is removably coupled to the
actuatable unit.

The medical instrument according to any of the pre-
ceding claims wherein the actuatable unit has at
least one channel formed therein and wherein the at
leastone channelis configured for slideable engage-
ment with at least one protrusion extending radially
inwardly from the interior chamber of the housing.

The medical instrument according to any of the pre-
ceding claims wherein the engagement between the
at least one channel and the at least one protrusion
is configured to prevent rotational movement of the
stylet relative to the hollow shaft.
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